. Part of 1 H NMR of isocytosine acquired in different solvents and their mixtures at -60 °C. In order to observe exchangeable NH and NH 2 signals, protonated (non-deuterated) protic solvents (CD 3 OH, H 2 O) were used. It was found that protic solvents or their mixtures are not suitable for the measurement due to their strong OH signal, which overlaps H-5 signals of isocytosine.
. Part of H,H-COSY (left) and H,C-HMBC (right) spectrum of isocytosine measured in DMF-d 7 at -70 °C. 
Modelling of isocytosine dimer
Geometry optimisation of the isolated dimer revealed significant dependence of the intermolecular hydrogen bond geometries on the computational method. Hybrid B3LYP functional with polarisable continuum model of solvation provides an optimised dimer geometry close to the MP2-optimised structure. On the other hand, the PBE functional (belonging to the general-gradientapproximation, GGA, family of functionals) leads to significantly shorter N2'•••O4 hydrogen bond distance and an overall distortion of the dimer geometry. Empirical dispersion correction changes the geometry negligibly and the effect of the DMF solvent is almost identical to that of water. The geometrical parameter most affected by the choice of optimisation protocol is the H2' b •••O4 distance, where the influence of both the functional and solvation is large (and with the same sign); the difference B3LYP(H 2 O)-PBE(vac) is 0.2 Å. The largest effect on a covalent bond is observed for the N2'-H2' b distance, where the B3LYP(H 2 O)-PBE(vac) difference is -0.04 Å (Table S3 ). 
